Chemical analysis of the ethanolic extract of the Australian rainforest plant Elaeocarpus eumundi yielded a new phenolic monosaccharide (1) and the known dihydropieceid (2). The structures of both compounds were elucidated based on the spectroscopic methods including UV, HR-ESIMS and 1D, 2D NMR data. Compounds 1 and 2 exhibited good anti-inflammatory activity in LPS and IFN-γ activated RAW 264.7 macrophage cells.
Nitric oxide (NO), generated by inducible NO synthase (iNOS), is an important mediator of the immune function. In host defence against pathogens, macrophages produce NO in response to stimulation by microbes and/or pro-inflammatory cytokines. However, overproduction of NO by macrophages can have damaging effects on host tissues resulting in a cascade of proinflammatory triggers which are implicated in the development of a variety of pathological conditions including arthritis [1] , multiple sclerosis [2] , diabetes [3] and neurogenerative diseases [4] [5] . Consequently, inhibition of NO production in activated macrophage cells is a widely used preliminary screening technique to identify potential drug candidates for the treatment of inflammatory diseases [6] [7] [8] .
As part of a program to identify novel anti-inflammatory compounds from Australian rainforest plants, we isolated (by bioassay guided fractionation) two new phenolic monosaccharides from the ethanolic extract of the leaves of Elaeocarpus eumundi, a rainforest species endemic to eastern Australia that has not been studied previously for its pharmacological properties and bioactive constituents. H-NMR spectrum of 1 exhibited a singlet resonance integrating for two protons at δ H 6.96, s (H-2/H-6C) that showed HMBC correlation to 3 sp 2 oxy carbons C-3/5 (δ C 146.0) and C-4 (δ C 138.9) and an ester carbon C-7 (δ C 166.1) confirming the presence of a galloyl moiety (Figure 1 ). An extension to the ester carbonyl of the galloyl moiety was confirmed by a HMBC correlation from the oxymethylene H-6 (δ H -4.28 dd [10.5, 4.6 Hz], 4.40,d [10. 5 Hz ] to C-7. Additional COSY correlations defined the sequence from the oxymethylene H-6 through the oxymethines (H-5 -H-2) and terminating at the anomeric methine H-1. (Table. 1) confirmed the likely presence of a glycosyl moiety. A second set of closely resonating aromatic signals H-1 ( H 6.22), H-3 ( H 6.25) and H-5 ( H 6.2) confirmed the presence of a 1,3,5-trisubstituted aromatic ring. HMBC correlations of the anomeric proton H-1 ( H 4.78) to C-4 ( C 158.7) confirmed the linkage of the glycosyl moiety to the trisubstituted ring system (Fig 1) . The key 2D NMR correlations of the third and final set of aromatic protons were characteristic of a para-substituted aromatic ring, H-10/14 (δ H 6.92, d, 2H [8.6 Hz]), H-11/13 (δ H 6.62, d, 2H [8.6 Hz]) which showed HMBC correlation to a para-oxy carbon C-12 (δ C 155.6) and to the methylene C-8 (δ C 36.2). An extension of the methylene was established via COSY correlations between H-7 and H-8. A final linkage was confirmed by the presence of HMBC correlations from the methylene H-7 (δ H 2.62) to the tri-substituted aromatic carbons C-1 ( C 109.7) and C-5 ( C 107.2).
The configuration of the anomeric proton was settled by its large coupling constant with H-2 (J 1,2 = 8.0 Hz). The orientation of H-3 ( H 3.30) was proven by its large 1,2-diaxial like coupling to H-4 ( H 3.34) (J 3 , 4 = 8.6 Hz) and to H-2 ( H 3.23) (J 2,3 = 8.7 Hz). The final orientation between H-4 and H-5 was also confirmed to be anti, based on a large diaxial coupling (J 4,5 = 8.5 Hz).
Compound 1 was closely related to a phenolic monosaccharide (3), isolated from the plant Polygonum cuspidatum [9] and pieceid-2-Ogallate (4), a stilbene gallate that was isolated from the roots of Pleuropterus ciliinervis Nakai (Polygonaceae) [10] . was identified by comparison of its spectroscopic data with literature data. It was first isolated from Eucalyptus wandoo [11] [12] [13] In general, stilbenes such as trans-resveratrol, trans-resveratrol-3-O-glucoside, pieceid-2-O-gallate and similar compounds have attracted much attention due to their pharmacological properties, which include anti-oxidant, anti-influenza, anti-viral, antifungal, anti-HIV-1, and cytotoxic effects [14] . Both compounds 1 and 2 were screened for their anti-inflammatory activity. Their bioactivities of 1 and 2 against NO and TNF-α production induced by LPS + IFN-γ in RAW 264.7 cells were examined using the Griess assay (for NO, n = 6) and TNF-α (by ELISA, n = 3) ( Elution of the compounds were, 1 (tR = 27 mins , 2.0 mg), 2 (tR = 23.5 mins, 2.4 mg). HRMS was carried out using a Waters Xevo Q-TOF mass spectrometer operating in the positive and negative ESI mode. NMR spectra were obtained on a Bruker Ascend 400 MHz spectrometer (Bruker Biospin GmbH, Bremen, Germany), in the solvents indicated and referenced to residual 1 H signals in deuterated solvents. UV-Vis was measured using Shimadzu model UV-2550, and optical rotation measured on Polax-D, ATAGO system at 22C.
Bovine serum albumin, lipopolysaccharide (LPS) (Salmonella serotype), N-(1-1-napthyl) ethylenediamine dihydrochloride, resazurin sodium 10%, streptomycin, sulfanilamide, tetra methyl benzidine (TMB), ibuprofen, diclofenac sodium and Trypan blue were purchased from Sigma-Aldrich (Castle Hill, Australia). Dulbecco's modified Eagle's medium (DMEM), Phosphate buffer saline (PBS) fetal bovine serum (FBS) and glutamine were GIBCO brands purchased from Life Technologies (Mulgrave, Australia). Recombinant IFN-γ and TNF-α ELISA kits were purchased from PeproTechAsia (Rehovot, Israel).
Inhibition of nitric oxide production in LPS and IFN-γ activated RAW 264.7 macrophage cells: Raw 264.7 macrophage cells were grown to full confluence in Dulbecco's modified Eagle's medium (DMEM) supplemented with 5% fetal bovine serum (FBS), penicillin (100 μg/mL), streptomycin (100 μg/mL) and l-glutamine (2 mM). The cells were seeded in 96 well culture plates at 6 x 10 6 cells per well and incubated for h at 37 °C with 5% CO 2 under humidified conditions. The cells were treated with 90 L of known concentrations (serial dilution down 8 wells from highest to lowest concentration) of the test compound for 60 min before activation with LPS (10 μgꞏmL −1 ) and IFN-γ (10 UꞏmL −1 (1 unit = 0.1 ng/mL) for 24 h. Negative control wells were exposed to growth media only and positive control wells with media plus LPS and IFN-γ.
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Natural Product Communications Vol. 13 (6) 2018 733 Nitric oxide was determined by Griess reagent quantification of nitrite. Griess reagent was freshly made up of equal volumes of 1% sulfanilamide and 0.1% naphthalene-diamine in 5% HCl. From each well, 50 µL of supernatant was transferred to a fresh 96-well plate and mixed with 50 µL of Griess reagent, colour development was measured at 540 nm in a POLARstar Omega microplate reader (BMG Labtech, Mornington, Australia). The concentration of nitrite was calculated using a standard curve with sodium nitrate (0-500 μM), and linear regression analysis.
TNF-α assay by ELISA: Supernatants from the LPS and IFN-γ activated 96 well plate was diluted 30 times and used for determination of TNF-α using the sandwich ELISA test. Peprotech ELISA kit was used according to the manufacturers protocol. TNF-α concentration was calculated by extrapolating the experimental data using the standard curve.
Antimicrobial susceptibility Laboratory Standards Institute Broth Microdilution Method (CLSI M07-A9, 2012): Briefly, the inoculum was prepared using the direct-colony suspension method and diluted to obtain a final concentration of 5x10 5 
